INTRODUCTION
Not only has sustainability been growing as a research field but its application has also been seen lately in the chemical industry, whose activities shave long been held responsible for environmental impact.
In this context, the main purpose of this paper is to present a methodology of analysis and comparison to assess the sustainability performance in the chemical industry. Ten companies were selected whose reports have been based on the GRI guidelines (Global Reporting Initiative -non-governmental organization that provides the guidelines for the preparation of sustainability reports), allowing the authors to adopt them for analysis. The quantitative analysis is directly linked to the veracity and quality of each company's reported information and the respective ease of access to this data since many companies choose to publish such information online on their websites.
The provided social indicators were put through quantitative analysis regarding their respective presence in each report and their impact to the company's image, reputation and the actual sustainability compliance in each company. The paper's main objective is to demonstrate the actual quantified and qualitative level of application of sustainability concepts in the processes, policies and culture of the chemical industry by analyzing ten previously selected sustainability reports from different companies in the sector.
ASUMPTIONS
The growing importance of the concept of sustainability in production processes, policies and company culture and the lack of academic work involving a performance evaluation methodology for sustainability have influenced the choice of the subject of this paper. The development of such methodologies is also very relevant in the evaluation of the influence of sustainable development in each company's financial and economic performance, providing opportunities of improvement in the production processes performance as well as lowering unneeded losses, whose savings can be redirected to further investments.
REVIEW OF LITERATURE
Global warming, the depletion of nonrenewable resources, water contamination, air pollution are amongst the many problems we currently face that directly resulted from the inadvertently usage of natural resources during decades solely focused on economic and technological development. Consequently, sustainable development has acquired global attention from the 20 th century onwards (MOHAMAD, REPKE, WOZNY, & HUANG, 2010) .
Sustainability became a frequently used word possessing many implicit concepts. Due to its positive implications many companies began publishing sustainability reports in order to demonstrate their respective sustainable performance.
It's assumed that such behavior should became a common practice, as suggested by global initiatives such as the GRI and the "Agenda 21" (SACRAMENTO-RIVERO,
2011).
The aforementioned definition promotes the three pillars of sustainability:
Economic, Environmental and Social (triple bottom line). Although these are specific elements the concept of sustainability implies the observation that interconnecting elements must support and reinforce each other in a reciprocate relation (VOS, 2007) .
Chemical processes provide a wide array of products and materials with high aggregated value, essential to modern societies/economies ranging from healthcare to food processing however each process demands a high quantity of nonrenewable natural resources and generates significant amounts of waste and emissions to the environment (TORRES, GADALLA, MATEO-SANZ, & ESTELLER, 2011) .
Considering this complex scenario the companies are looking for a decision support mechanism that could assist reach all triple bottom line objectives. Arising from this complex equilibrium many decision makers faces sustainability development dilemmas which can be addressed, for instance, using management tools like muticriteria analysis, which provides an adequately answer to needs and goals of different stakeholders involved (De Brucker et al., 2012) .
Reaching sustainable development will require changes in industrial processes, in the type and amount of consumed resources, in waste disposal as well as emissions control. In order to ensure that the level of sustainability in the industry is correctly measured and reported it's necessary to use appropriate indicators (KRAJNC & GLAVIC, 2003) .
The chemical industry has demonstrated significant effort towards reaching higher levels of sustainability by means of developing and applying cleaner technologies, recycling and reusing, reduction or elimination of waste, reduction of greenhouse emissions, avoiding the use of hazardous substances and reducing the amount of energy used in their processes. During the past few decades a wide range of methodologies and indicators were suggested to assess the evolution of sustainability in the chemical processes (ZHENG, LOU, GANGADHARAN, & KANCHI, 2012) .
The application of sustainability in the chemical industry can be exemplified by initiatives such as the ones from BASF, whose adopted eco-efficiency indicators assist in the choice of alternative processes which aim in providing improvements in the economic and environmental performance. The American Institute of Chemical Engineers (AIChE) also propose an array of indicators that may be applied in industrial processes. In the corporate level GRI proposes guidelines for companies that want to report their sustainability capabilities. The Institute of Chemical Engineers (IChemE) also proposes a complete list of indicators for industrial operation grouped in 5 categories. Although this may be applied to a specific process or to the whole plant the list is too long for a systematic application (MARTINS, MATA, & COSTA, 2007) .
This way by creating an indicator one should take into consideration that it evaluates the current status concerning the predetermined targets and objectives, warns about potential risks of the process and predicts future trends. The indicators must also allow for the identification of the most sustainable options by comparing similar products, different production processes for the same product, performance between two different plants inside the same company but also in different companies. And lastly evaluate the growth of sustainable development in a specific company or even an entire industry (KRAJNC & GLAVIC, 2003) .
Recent applied study revealed that integrated sustainability metrics offer a more advanced method for product and supply chain sustainability measurement and assessment which could be useful for manufacturers (Ingwersen et al., 2016) .
The main purpose of the sustainability report is to demonstrate risks and opportunities, ensure reputation and brand loyalty, help stakeholders to better understand the impacts of sustainability, influence in the company's strategy and policy, act as a benchmark, allow for compliance evaluation (Global Reporting Initiative, 2006) .
METHODOLOGY
The data for the analysis of the sustainability of the chemical industry in
Brazil were obtained after selection of sustainability reports from ten industries that have chemicals processes along its supply chain. These industries belong to the petrochemical, agrochemical, food/beverage, consumer goods (cosmetics, cleaning products, etc.) and basic chemical industry.
Taking as reference the G3.0 and G3.1 guidelines provided by the Global Reporting Initiative, a guide for the report data analysis was elaborated. For information intrinsic to the structure of the report it was evaluated whether or not attending to the criteria and, where appropriate, comments were included to complement the analysis reviews. For economic, environmental and social indicators it was verified whether or not attending to the requirements of the GRI guidelines.
The indicators provided by GRI are divided in three main groups -economic, social and environmental -and may be core or additional.
Economic Indicators:
The economic dimension of sustainability concerns the organization's impacts on the economic conditions of its stakeholders and on economic systems at local, national and global levels (Global Reporting Initiative, 2006 The last analysis was a qualitative evaluation of the GRI application levels.
Taking as reference the GRI guidelines, for each report it was verified the amount of requirements for each application level examined in which the report was framed.
Where applicable, it was suggested a new application level.
RESULTS AND DISCUSSION
The results presented below were obtained through analysis of sustainability reports of the following companies:  Petrobras: leader in the petroleum sector in Brazil, operates as an integrated energy company in exploration and production, refining, trade and transportation of oil, natural gas, petrochemicals, distribution of oil derivatives, electricity, biofuels and other sources of renewable energy.
Operates in 28 countries and has 81,918 employees.
 Syngenta: its portfolio includes solutions for crop protection, lawn and garden, seed care and pest control. Operates in 90 countries and has more than 26,000 employees.
 Unilever: one of the largest companies in the world in the production of consumer goods. Operates in 180 countries with 13,639 employees.
 Vale: world's largest producer of iron ore and pellets, the second largest nickel producer, active in logistics, steel and energy sectors. Has 187,700
employees.
The previously selected companies adopt the GRI guidelines for preparing their sustainability reports. All companies publish their annual reports in electronic and printed format. The companies have at least one previous report to the ones analyzed in this paper, except for Nestlé which first published a report adopting the GRI guidelines.
Regarding stakeholders only Nestlé and Unilever do not report which channel is used to get in contact with their main partners. The other eight companies that report their communication channels relate to their stakeholders primarily through electronic channels (email, websites, blogs), SAC, ombudsman, regular investor meetings, visits and participation in projects and / or organizations / government entities and nongovernmental entities.
Concerning the adequacy of the principles proposed by the GRI, the reports, in general, presented the company's performance in a broad context of sustainability, developed a materiality matrix with its stakeholders in order to report relevant issues ensuring good coverage, while the reports proved to be balanced since both positive and negative aspects are included along the reports.
All companies have a statement in the beginning of its reports the most senior decision maker of the organization about the relevance of sustainability to the company and its strategy. Regarding the organizational profile, the information was provided in a clear and transparent way, including the identification of impacts, risks and opportunities.
Regarding the parameters of the report only Nestlé and Syngenta do not match the item that is related to the external audit for the Application level of its report.
Items regarding governance, commitment and engagement are complete only for Bunge, BRFoods, Braskem, Petrobras and Natura.
The report that was less satisfactory in terms of profile, parameters and items related to governance, commitment and engagement was the Syngenta's, since it does Although having all economic indicators, Natura does not report important data from the EC1 indicator, such as direct economic value generated and distributed, including revenues, operating costs, employee compensation, donations and other community investments, retained earnings and payments to capital providers and governments.
Unilever doesn't present their data with clarity in the complete online version of its report, making it difficult to access their information. Although it is self-declared application level A+, many of its core and additional indicators were not found.
Braskem despite not having presented all the key economic indicators (level B+), showed clarity and ease of access to data related to those indicators that were reported along its report, ensuring reliability of the provided information. 
The relative indicators presented in Table 2 explains that Alcoa has more costs both with direct and indirect energy and also with water, than Vale, which was expected, because the process of transformation of bauxite into alumina and subsequent treatment of alumina require a high amount of energy and water.
Through the analysis of relative indicators relating to emissions per production volume is noted that ALCOA emits more GHG (Greenhouse Gases) than it produces and also spend greater amount of their revenue from GHG emissions that
Vale.
When analyzing the data on investment income is noted that Vale invests more in environmental protection that Alcoa.
Companies in the agribusiness, food and bioenergy: Bunge e Syngenta. The environmental performance indicators that have been adopted was EN3, EN16, EN2, EN22 and EN30. 
By the analysis of the indicators for energy per net revenue is noted that
Bunge spends more with energy than Syngenta. For water recycled and reused by production volume it is noted that Bunge recycles more water per volume produced than Syngenta. For total water discharge by Net Revenue it is noted that Bunge drops more water per volume of production than Syngenta. Regarding the volume of production of the two companies, 3% are waste of all classes. The values are identical for both organizations, which shows that the generation of waste by production volume presents the same ratio between the companies analyzed. The two companies commit 0.2% of their revenue to investments and spending on environmental protection.
The companies BRFoods, Nestlé and Unilever are part of the food market. The value of 8.5 GJ/t for Nestlé demonstrates that this company has a largest energy consumption per ton of product produced than Unilever and also BRFoods. For the relative indicator of GHG emissions (Greenhouse Gases -IR9), both companies emit the same amount of GHG by net revenue. The two companies have almost the same value for this relative indicator (IR13), which specifies the amount of water discharged by net revenues. The BRFoods has a water disposal largest Nestlé by production volume.
Consumer goods companies are represented by Natura and Unilever.
Table 5 -Relative Indicators comparing Natura and Unilever.
Natura Unilever

IR9
ton CO 2e /R$ 0,00005 IR9 ton CO 2e /R$ 0,00001 IR18 ton/R$ 0,000000024 IR18 ton/R$ 9,05E07 IR19 ton CO 2e /R$ 7,66E-06 IR19 ton CO 2e /R$ 1,26E-06
For both companies the amount of GHG emissions by the net revenue is the same. For both companies the amount of packaging recovered to revenue is negligible.
Allowing the conclusion that very few packages are retrieved for a net revenue of the size of these companies. For both companies the environmental impacts of transporting products and other goods by revenue is very small in relation to net revenue.
The last comparison was made between the two companies operating in the petrochemical sector. Braskem is focused on the production of thermoplastic PE, PP and PVC resins, plus basic chemicals and Petrobras is the leader in the petroleum sector in Brazil. In addition to comparisons between companies, and analysis of consumption, emissions, investment volume of production or net revenue, another interesting analysis that can be performed is, for example, recycled material by production volume. For Natura and Unilever, it was noted that the amount of packaging recovered to revenue is negligible, explaining that very few packages are retrieved for a net revenue of the size of these companies. Another case is also of Petrobras and Braskem, IR7 (m3/ton produzida) JUNHO DE 2016 -ISSN 1807 Figure 3 
IR20 (R$/R$)
In the comparison scenario among the ten industries studied it was possible to identify, by means of relative indicators developed during this analysis, which company has better sustainability performance, while the details of how this was achieved performance is obtained by analyzing the actions implemented by each company.
By analyzing the Figures 1, 2, 3 and 4, which represent the relative indicators common to ten companies, it is possible to identify companies that have the best performance. In order to validate the information explained in graphs, some initiatives taken by the best performing companies were listed.
Among the best performances observed, Vale applies sustainability in its process through investments (US$ 100 million in 2011) in actions for sustainable improvements in performance. Regarding the reduction of energy consumption, the measure adopted was the investment in self-production and search for specific In order to have a larger panorama of driving sustainability in businesses, a deepening of this study would be a prospecting companies in order to identify opportunities in their processes of innovation in processes and materials. 
